Description 
METHOD FOR PRODUCING OXYALKYLENE POLYMER 
Technical Field 

The present invention relates to a process for producing 
5 an oxyalkylene polymer. 
Background Art 

An oxyalkylene polymer obtained by a ring-opening 
reaction of an initiator and a monoepoxide such as an alkylene 
oxide is liquid at room temperature and a crosslink-cured 
10 product maintains a plasticity even at a relatively low 
temperature. Accordingly, it has found wide acceptance in a 
starting material for sealing materials, adhesives and the 
like. As an example of the oxyalkylene polymer used in sealing 
materials, adhesives and the like, a moisture-curable compound 
15 having a hydrolyzable silicon group in the end as described 
in (Patent Document 1) and (Patent Document 2) is mentioned. 

With respect to the oxyalkylene polymer having the 
hydrolyzable silicon group in the end, generally, the higher 
the molecular weight, the more the plasticity of the cured 
2 0 product is increased, but the viscosity of the compound is 
raised, which notably worsens the workability. When the 
molecular weight of such a compound is low, the viscosity is 
decreased, but a cured product is poor in plasticity. For 
providing the low viscosity while maintaining the plasticity 
25 of a cured product, various plasticizers have been so far used. 
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As the plasticizers, aromatic carboxylic acid esters, 
aliphatic carboxylic acid esters, glycol esters, phosphoric 
acid esters, epoxy plasticizers , chlorinated paraffins and the 
like have been used. However, these plasticizers have a 
5 migration property. Accordingly, when they are used as 
sealing materials and the like, there are drawbacks such as 
contamination of an area around a sealing portion and an adverse 
effect on an adhesion. 

For solving these problems, a method using, instead of 

10 a plasticizer, an oxyalkylene polymer in which one end of a 
linear molecular chain is blocked with an organic group and 
a hydrolyzable silicon group is provided in another end (Patent 
Document 3) , a method using a combination of a 
high-molecular-weight oxyalkylene polymer having a high 

15 content of a hydrolyzable silicon group per molecule and a 
low-molecular-weight oxyalkylene polymer having a low content 
of a hydrolyzable silicon group per molecule (Patent Document 
4) , a method using a combination of a high-molecular-weight 
oxyalkylene polymer having a hydrolyzable silicon group 

2 0 content of 50% or more per terminal group and an oxyalkylene 
polymer having a hydrolyzable silicon group content of less 
than 5 0% per terminal group (Patent Document 5) and the like 
have been proposed. 

These oxyalkylene polymers with the low content of the 

25 hydrolyzable silicon group per molecule which are used instead 
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of the plasticizer are synthesized from an oxyalkylene polymer 
having an active hydrogen group such as a hydroxy 1 group in 
the end and resulting from the polymerization in the presence 
of a catalyst such as an alkali metal catalyst, a metal 
5 porphyrin catalyst, a double metal cyanide complex catalyst 
or a compound catalyst having a p=N bond. Among them, when 
propylene oxide is used as an alkylene oxide in particular in 
producing an oxyalkylene polymer with a double metal cyanide 
complex catalyst, an unsaturated mono-ol is less byproduced 
10 during polymerization, and a high-molecular-weight 
monodisperse oxyalkylene polymer which cannot be obtained with 
an alkali metal catalyst is provided. Thus, it is preferably 
used. 

However, an oxyalkylene polymer with a low content of 
15 a hydrolyzable silicon group per molecule which polymer is used 
instead of a plasticizer has been so far produced by 
polymerization separately from an oxyalkylene polymer with a 
high content of a hydrolyzable silicon group per molecule and 
converting an active hydrogen group such as a hydroxyl group 
20 to a hydrolyzable silicon group. Later, it has been used 
instead of a plasticizer by being added to a relatively 
high-molecular-weight oxyalkylene polymer with a high content 
of a hydrolyzable silicon group per molecule. That is, a 
relatively high-molecular-weight oxyalkylene polymer with a 
25 high content of a hydrolyzable silicon group per molecule and 
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an oxyalkylene polymer with a low content of a hydrolyzable 
silicon group per molecule which is used instead of a 
plasticizer are produced separately. Thus, a production 
process has been intricate. 
5 Patent Document 1: JP-A-3- 72527 

Patent Document 2: JP-A-3-47825 

Patent Document 3: JP-A-4-57850 

Patent Document 4: JP-A-5-59267 

Patent Document 5: JP-A-9- 95609 
10 Disclosure of the Invention 

Problems that the Invention is to Solve 

Accordingly, an efficient process for producing an 
active hydrogen group- containing oxyalkylene polymer as a 
starting material for a hydrolyzable silicon group- containing 
15 oxyalkylene polymer which has a low viscosity while 
maintaining a plasticity of a cured product and which does not 
contaminate an area around a sealing portion and has no adverse 
effect on an adhesion has been studied, and the invention has 
been consequently made. 
20 Means for Solving the Problems 

That is, the invention is a process for producing an 
oxyalkylene polymer in which a first oxyalkylene polymer 
having at least two active hydrogen groups and a second 
oxyalkylene polymer having one active hydrogen group exist 
25 together, which process comprises reacting a first initiator 
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having at least two active hydrogen groups and a second 
initiator having one active hydrogen group with alkylene oxide 
in the presence of a catalyst. 
Effect of the Invention 
5 According to the process of the invention, an active 

hydrogen group-containing oxyalkylene polymer as a starting 
material for a hydrolyzable silicon group -containing 
oxyalkylene polymer which has a low viscosity while 
maintaining a plasticity of a cured product and which does not 

10 contaminate an area around a sealing portion and has no adverse 
effect on an adhesion can be produced efficiently. 
Best Mode for Carrying Out the Invention 

The oxyalkylene polymer of the invention can be produced 
by polymerizing an initiator such as a hydroxy compound having 

15 at least one hydroxyl group with an alkylene oxide in the 
presence of a catalyst such as an alkali metal catalyst, a metal 
porphyrin catalyst (refer to gazettes of JP-A-61-197631 and 
the like) , a double metal cyanide complex catalyst (refer to 
gazettes of USP 3278457, USP 3278458, USP 3278459, USP 3427256, 

20 USP 4055188, USP 4721818 and the like) or a compound catalyst 
having a P=N bond (refer to gazettes of JP-A-11-106500 , 
JP-A-10-36499, JP-A-11-302371 and the like). Of these 
catalysts, a double metal cyanide complex catalyst and a 
compound catalyst having a P=N bond which can provide a 

25 high-molecular-weight, colorless oxyalkylene polymer are 
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preferable, and a double metal cyanide complex catalyst is 
especially preferable. 

Examples of the double metal cyanide complex catalyst 
include Zn 3 [Fe (CN) 6 ] 2 , Zn 3 [Co (CN) 6 ] 2 , Fe[Fe(CN) 6 ], Fe[Co(CN) 6 ] 
5 and the like . A catalyst having a structure that Zn 3 [Co (CN) 6 ] 2 
(namely, a zinc hexacyanocobaltate complex) is a catalyst 
skeleton and an organic ligand is coordinated is preferable. 

Such a catalyst can be produced by coordinating an 
organic ligand in a reaction product resulting from a reaction 

10 of a metal halide salt with an alkali metal cyanometalate in 
water. As the metal of the metal halide salt, Zn(II) or Fe (II) 
is preferable, and Zn(II) is especially preferable. As the 
metal halide salt, zinc chloride is especially preferable . As 
the metal constituting the cyanometalate of the alkali metal 

15 cyanometalate, Co(III) or Fe(III) is preferable, and Co(III) 
is especially preferable . As the alkali metal cyanometalate, 
potassium hexacyanocobaltate is preferable. As the organic 
ligand, alcohol and/or ether are/is preferable. At least one 
selected from alcohols such as tert-butyl alcohol, compounds 

20 represented by the following formula 4, ethanol, sec-butyl 
alcohol, n-butyl alcohol, isobutyl alcohol, tert-pentyl 
alcohol, isopentyl alcohol and isopropyl alcohol and ethers 
such as ethylene glycol dimethyl ether (hereinafter referred 
to as glyme) , diglyme (diethylene glycol diethyl ether) , 

25 triglyme (triethylene glycol dimethyl ether) , dioxane and 
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polyether with Mn of from 150 to 5,000 is/are preferable. 

Of these, at least one selected from tert-butyl alcohol, 
compounds represented by the following formula 4 and glyme is 
especially preferable. 
5 R 4 -C (CH 3 ) 2 (OR 5 ) n OH ... formula 4 

(wherein R 4 is a methyl group or an ethyl group, R 5 is 
an ethylene group or the ethylene group whose hydrogen atom 
is substituted with a methyl group or an ethyl group, and n 
is 1, 2 or 3 . ) 

10 Preferable examples of the compounds represented by 

formula 4 include ethylene glycol mono- tert-butyl ether, 
propylene glycol mono -tert-butyl ether, ethylene glycol 
mono-tert-pentyl ether and propylene glycol mono- tert-pentyl 
ether. Ethylene glycol mono- tert-butyl ether is especially 

15 preferable. 

The double metal cyanide complex catalyst is produced 
by stirring and maturing a catalyst skeleton resulting from 
a reaction of the metal halide salt with the alkali metal 
cyanometalate in the organic ligand, and then conducting 

2 0 separation by filtration, washing and drying in a known manner. 

As the initiator, an active hydrogen- containing 
compound is can be used, and examples thereof include the 
following. Monohydric primary, secondary and tertiary 
alcohols such as methanol, ethanol, propanol, butanol, 

2 5 pentanol, hexanol, heptanol, octanol, nonanol and decanol; 
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unsaturated group-containing monohydric alcohols such as 
allyl alcohol, methallyl alcohol and propenyl alcohol; 
unsaturated group -containing monohydric alcohols such as 
monoal lylether i f ied compounds or monovinylether i f ied 
5 compounds obtained by monoallyletherif ying or 
monovinylether if ying ethylene glycol, diethylene glycol, 
propylene glycol, dipropylene glycol, 1, 3 -propanediol, 
neopentyl glycol , 1,4 -butanediol , 1,5 -pentanediol , 
1 , 6-hexanediol and 1, 4-cyclohexanediol, and saturated 

10 monohydric alcohols obtained by monoalkyletherif ying the 
same; polyhydric alcohols such as ethylene glycol, diethylene 
glycol, propylene glycol, dipropylene glycol , 1 , 3 -propanediol , 
neopentyl glycol , 1,4 -butanediol , 1,5 -pentanediol , 
1, 6-hexanediol, 1 , 4 -cyclohexanediol , glycerin, diglycerin, 

15 trimethylolpropane, pentaerythritol , glucose, sorbitol, 
sucrose and methyl glycoside; alkanolamines such as 
monoethanolamine, diethanolamine and triethanolamine; phenol 
compounds such as bisphenol A, bisphenol F, bisphenol S, 
resorcin and hydroquinone ; aliphatic amines such as 

2 0 ethylenediamine, diethylenetriamine and 

hexamethylenediamine ; and an oxyalkylene polymer obtained by 
a reaction of the foregoing initiators with alkylene oxide and 
having a lower molecular weight than the oxyalkylene polymer 
which is a desired product. 

2 5 The foregoing initiators may be used either singly or 
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in combination of two or more. However, as the first initiator 
used for polymerization of the first oxyalkylene polymer, a 
compound mainly containing at least two active hydrogen groups 
is preferable. The first oxyalkylene polymer is a component 
5 which is converted to a hydrolyzable silicon group -containing 
oxyalkylene polymer and cured with moisture or the like to form 
a rubbery elastomer. In view of its purpose, a compound mainly 
containing at least two active hydrogen groups is preferable. 

Meanwhile, as the second initiator used for 

10 polymerization of the second oxyalkylene polymer, a compound 
mainly containing one active hydrogen group is preferable. 
The second oxyalkylene polymer has a relatively low molecular 
weight because it coexists for decreasing the viscosity of the 
oxyalkylene polymer containing the first and the second 

15 oxyalkylene polymers . For this reason, when a compound having 
two or more active hydrogen groups is contained in a large 
amount, a plasticity of the cured product of the hydrolyzable 
silicon group- containing oxyalkylene polymer made from the 
oxyalkylene polymer in which the first and second oxyalkylene 

20 polymers coexist is decreased, and a hard, brittle cured 
product is provided. When an oxyalkylene polymer resulting 
from polymerization using a compound containing one active 
hydrogen group as an initiator is a starting material for the 
oxyalkylene polymer having hydrolyzable silicon group, the 

25 plasticity of the cured product of the hydrolyzable silicone 
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group -containing oxyalkylene polymer is not decreased even 
after introduction of the hydrolyzable silicone group and 
subsequent curing with moisture or the like. Therefore, a 
second initiator used for producing of the second oxyalkylene 
5 polymer is preferably a compound mainly containing one active 
hydrogen group . It is especially preferable to use an initiator 
represented by formula 1. 

R 1 -OH . . . formula 1 
(wherein R 1 is a monovalent organic group free from an 

10 unsaturated group and containing at least one selected from 
the group consisting of carbon, hydrogen, oxygen and nitrogen 
as a constituent atom.) 

The amount of the second initiator to be used for 
producing the second oxyalkylene polymer is 5 or less in terms 

15 of a molar ratio relative to the amount of the first initiator 
for producing the first oxyalkylene polymer. When the amount 
is more than 5, the curability of the polymer obtained by 
introducing the hydrolyzable silicon group into the resulting 
oxypropylene polymer is notably decreased, and it might not 

20 be cured in some cases. Its molar ratio is preferably 3 or 
less, especially preferably 2 or less. 

Examples of the alkylene oxide include ethylene oxide, 
propylene oxide, 1,2-butylene oxide, 2,3-butylene oxide, 
isobutylene oxide, epichlorohydrin, epibromohydrin, methyl 

25 glycidyl ether, allyl glycidyl ether, butyl glycidyl ether, 
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2-ethylhexylene glycidyl ether, trif luoropropylene oxide and 
the like. These may be used either singly or in combination 
of two or more. Of these, propylene oxide is preferable. 

A number average molecular weight of the first 
5 oxyalkylene polymer is preferably 4,000 or more per active 
hydrogen group. When it is less than 4,000, an elongation of 
the cured product of the oxyalkylene polymer with the 
hydrolyzable silicon group introduced might be decreased. The 
number average molecular weight is more preferably 5,000 or 

10 more, especially preferably 7,000 or more. 

It is preferable that the molecular weight of the second 
oxyalkylene polymer is not more than 0.6 times the GPC (gel 
permeation chromatography) peak top molecular weight of the 
first oxyalkylene polymer. When it is more than 0.6 times, 

15 the effect of lowering the viscosity might be decreased. This 
molecular weight is more preferably at most 0.5 times, 
especially preferably at most 0.4 times. Meanwhile, when the 
molecular weight of the second oxyalkylene polymer is too low, 
a large amount of a silicon compound is required in converting 

20 the active hydrogen group to the hydrolyzable silicon group 
in the subsequent step, which leads to the increase in cost. 
Thus, it is practically preferable that the molecular weight 
of the second oxyalkylene polymer is 2,000 or more. 

A process for producing the oxyalkylene polymer in which 

25 the first oxyalkylene polymer having at least two active 
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hydrogen groups and the second oxyalkylene polymer having one 
active hydrogen group coexist as starting materials of the 
invention includes a process in which the first oxyalkylene 
polymer is produced by polymerizating at first using the first 
5 initiator and further the second initiator for the second 
oxyalkylene polymer is added (post addition process) and a 
process in which the first and second polymerizations is 
conducted simultaneously in the presence of both the first and 
second initiators (co- initiation process) . The 

10 polymerization may be conducted by either of these processes. 

In the post addition process, the GPC peak top molecular 
weights of the first and second oxyalkylene polymers and their 
ratio can arbitrarily be determined by changing the timing of 
adding the initiator of the second oxyalkylene polymer and the 

15 feed rate of the alkylene oxide. It can be applied as a process 
for effectively lowering the viscosity of the oxyalkylene 
polymer. 

It is preferable that the initiator for the second 
oxyalkylene polymer is added after formation of the first 

2 0 oxyalkylene polymer up to approximately the intended molecular 
weight. When initiators different in GPC peak top molecular 
weight coexist in the polymerization of the alkylene oxide 
using the double metal cyanide complex, there is a 
characteristic tendency that the polymerization using the 

25 initiator having the lower molecular weight preferentially 
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proceeds and the initiator having the higher molecular weight 
little proceeds. This tendency continues until the GPC peak 
top molecular weight ratio of the oxyalkylene polymers 
obtained using the initiators different in molecular weight 
5 is close to the ratio of the numbers of the active hydrogen 
groups of the initiators, and the molecular weights of the 
respective initiators are then increased while maintaining the 
very ratio. Accordingly, for arbitrarily determining the GPC 
peak top molecular weight ratio of the first and second 

10 oxyalkylene polymers, it is preferable that after the first 
oxyalkylene polymer is formed to approximately the intended 
molecular weight, the second oxyalkylene polymer is added. 

The molecular weight of the second oxyalkylene polymer 
can freely be determined from an amount of an alkylene oxide 

15 which is fed after addition of the initiator for the second 
oxyalkylene polymer. The feed rate of the alkylene oxide is 
not more than 0.6 times the feed rate of the alkylene oxide 
per molar amount of the first initiator fed in the 
polymerization for producing the first oxyalkylene polymer. 

20 When it is more than 0.6 times, the molecular weight of the 
second oxyalkylene polymer is increased, so that the effect 
of lowering the viscosity might be decreased. The feed rate 
of the alkylene oxide is preferably not more than 0.5 times, 
especially preferably at most 0.4 times. 

25 On the other hand, in the co- initiation process, the GPC 
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peak top molecular ratio of the first and second oxyalkylene 
polymers cannot freely be determined. However, since the 
second oxyalkylene polymer can be formed along with the first 
oxyalkylene polymer, the oxyalkylene polymer in which the 
5 second oxyalkylene polymer high in both the molecular weight 
and its ratio coexists can be obtained easily. Since such an 
oxyalkylene polymer has a high molecular weight, the effect 
of decreasing the viscosity is low, but the amount of the 
hydrolyzable silicon group to be introduced is decreased 

10 because the number of the molecular end is decreased, which 
is economically advantageous. It can be applied as a process 
in which the plasticity of the cured product resulting from 
curing with moisture or the like after introduction of the 
hydrolyzable silicon group can appropriately be imparted. 

15 It is preferable that the second oxyalkylene polymer 

coexists in an amount of 3 00 parts by weight or less per 100 
parts by weight of the first oxyalkylene polymer. When the 
amount is more than 300 parts by weight, the curability of the 
polymer having the hydrolyzable silicon group introduced 

20 therein is notably decreased, and the polymer might not be cured 
in some cases. It is more preferably 200 parts by weight or 
less, especially preferably 100 parts by weight or less. 
However, when it is too small, the expected effect of decreasing 
the viscosity is not obtained. Thus, it is preferably 3 parts 

25 by weight or more, more preferably 5 parts by weight or more, 
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especially preferably 10 parts by weight or more. It is most 
preferably 20 parts by weight or more. 

The hydrolyzable silicon group -containing oxyalkylene 
polymer is obtained by introducing the hydrolyzable silicon 
5 group into the active hydrogen group -containing oxyalkylene 
polymer formed by the process of the invention in an suitable 
manner. 

The introduction can be conducted by, for example, the 
following methods (A) to (D) . When the hydrolyzable silicon 

10 group is introduced by the following method (A) or (D) , the 
polymer is used by being converted to an unsaturated 
group -containing oxyalkylene polymer. In this case, however, 
the initiator represented by formula 1 has to be used as the 
initiator of the second oxyalkylene polymer having one active 

15 hydrogen group. 

R^OH ... formula 1 
(wherein R 1 is a monovalent organic group free from an 
unsaturated group and containing at least one selected from 
the group consisting of carbon, hydrogen, oxygen and nitrogen 
20 as a constituent atom.) 

When the second oxyalkylene polymer is formed using an 
initiator in which R 1 has an unsaturated group and the active 
hydrogen group contained in the second oxyalkylene polymer is 
converted to an unsaturated group, an oxyalkylene polymer 
2 5 having at least two unsaturated groups is provided. As a 
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result, the plasticity of the cured product of the hydrolyzable 
silicon group- containing oxyalkylene polymer in the invention 
which is obtained by curing with moisture or the like is 
decreased, and a hard, brittle cured product is provided. 
5 Accordingly, when the hydrolyzable silicon group is 

introduced by the following method (A) or (D) , the initiator 
represented by formula 1 should be used as the initiator for 
the second oxyalkylene polymer having one active hydrogen 
group . 

10 The introduction of the hydrolyzable silicon group by 

the method (B) or (C) has a defect that the viscosity tends 
to be more increased than the introduction of the hydrolyzable 
silicon group by the method (A) or (D) because of the side 
reaction which proceeds during the reaction of the active 

15 hydrogen group and the isocyanate compound. When using the 
oxyalkylene polymer in which the first and second oxyalkylene 
polymers having the active hydrogen groups coexist as starting 
materials of the invention, it is possible to decrease the 
viscosity of the oxyalkylene polymers having the active 

2 0 hydrogen groups as starting materials, which is used for 
effectively decreasing the viscosity of the hydrolyzable 
silicon group -containing oxyalkylene polymer. 

(A) Method in which an active hydrogen group contained 
in an oxyalkylene polymer is converted to an unsaturated group 

2 5 to form an unsaturated group -containing oxyalkylene polymer 
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which is then reacted with a hydros ilyl- group containing 
compound . 

A method for introducing an unsaturated group as 
described herein includes a method in which a compound having 
5 an unsaturated group and a functional group is reacted with 
an active hydrogen group of an oxyalkylene polymer and 
unsaturated group is incorporated by forming them via an ether 
bond, an ester bond, a urethane bond, a carbonate bond or the 
like, a method in which an unsaturated group -containing epoxy 
10 compound such as allyl glycidyl ether is added in polymerizing 
an alkylene oxide to conduct copolymerization, whereby an 
unsaturated group is introduced into a side chain, and the like . 

(B) Method in which an active hydrogen group contained 
in an oxyalkylene polymer is reacted with a compound 

15 represented by formula 2. 

R 3 -a-SiX a -R 3 NCO . . . formula 2 

wherein R is a substituted or unsubstituted monovalent 
organic group having from 1 to 20 carbon atoms, X is a 
hydrolyzable group, a is 1 to 3, and R 3 is a substituted or 
2 0 unsubstituted divalent organic group having from 1 to 2 0 carbon 
atoms . 

(C) Method in which an active hydrogen group contained 
in an oxyalkylene polymer is reacted with a polyisocyanate 
compound such as tolylene diisocyanate to convert it to an 

25 isocyanate group, and the isocyanate group is then reacted with 
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a W group of a silicon compound represented by formula 3. 
R 3 - a -SiX a -R 3 W . . . formula 3 

wherein R, R 3 , X and a are as defined above, and W is 
an active hydrogen- containing group selected from a hydroxyl 
5 group, a carboxyl group, a mercapto group and an amino group 
(primary or secondary) . 

(D) Method in which an active hydrogen group contained 
in an oxyalkylene polymer is converted to an unsaturated group, 
and the unsaturated group is reacted with a silicon compound 

10 represented by formula 3 in which W is a mercapto group. 

The active hydrogen group -containing oxyalkylene 
polymer of the invention is especially useful as a starting 
material for elastic sealants and adhesives and can be used 
as a starting material for sealants and adhesives of buildings, 

15 ships, automobiles, roads and the like. It is useful as a 
starting material for construction sealants requiring 
non- contamination of a paint or non- contamination of an area 
around a joint when coating a paint on a surface in particular. 
It is especially useful as a starting material for sealants 

20 for siding board joint or sealants for stone joint. Further, 
it can be used as a starting material for usual adhesives and 
contact adhesives. Still further, it is useful as a starting 
material for food packaging materials, casting rubber 
materials, templating materials, paints and the like. 

25 Example 
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The invention is illustrated below by referring to 
Examples. However, the invention is not limited at all by 
these Examples. Incidentally, in case of a hydroxyl 
group -containing oxyalkylene polymer, the number average 
5 molecular weight is measured as follows. Assuming the end 
structure is compsoed of a hydroxyl group and an unsaturated 
group, the amount of the hydroxyl group is measured according 
to JIS K 1557, and the amount of the unsaturated group according 
to JIS K 0070. The number average molecular weight is defined 

10 as a molecular weight measured in consideration of the end 
number of the initiator. A GPC (gel permeation 

chromatography) peak top molecular weight (hereinafter 
referred to as GPCMp) and a molecular weight distribution 
(Mw/Mn) were determined on polystyrene equivalent basis value 

15 measured with a GPC analyzer using tetrahydrof uran as a solvent . 
Using a regression correlation of the GPC peak top molecular 
weight and the number average molecular weight obtained in 
advance, the number average molecular weight can be estimated. 
A viscosity was measured at 23°C using an E-type viscometer. 

2 0 (Example 1) 

<Synthesis of an oxyalkylene polymer> 

50 g of polyoxypropylenediol having a number average 
molecular weight of 2,000 was used as an initiator of a first 
oxyalkylene polymer, and reacted with 950 g of propylene oxide 
25 (hereinafter referred to as PO) in the presence of a double 
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metal cyanide complex catalyst to obtain a first oxyalkylene 
polymer having GPCMp of 40,000 and a viscosity of 150 Pa-s . 
As an initiator of a second oxyalkylene polymer, 8 g of butanol 
was added thereto, and the mixture was reacted with 315 g of 
5 PO to obtain an oxyalkylene polymer in which the second alkylene 
polymer having GPCMp of 4, 000 coexisted. The viscosity of the 
oxyalkylene polymer (P-l) in which the first oxyalkylene 
polymer and the second oxyalkylene polymer coexisted was 72 
Pa-s . 



